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ABSTRACT
Background: Advanced Trauma Life Support guidelines
strongly recommend obtaining anteroposterior (AP)
pelvis radiographs when evaluating patients with
traumatic injuries. Recently, there has been a trend
at our institution to forego AP pelvis radiographs,
and to obtain computed tomography (CT) scans as
the initial imaging modality of the pelvis instead.
Lifesaving interventions, such as the application of a
pelvic binder, can be delayed due to the time it takes
to complete a primary survey and a CT scan. This study
aims to evaluate the effects of bypassing an AP pelvis
radiograph on the management of acute traumatic
dislocations of the hip.
Methods: We performed a retrospective review at
a single level-1 trauma center over a 2-year period.
Current procedural terminology codes were used to
identify patients with traumatic hip dislocations and
fracture dislocations that required reduction. We then
identified whether an AP pelvis radiograph or pelvis CT
was performed. Timing of reduction, need for repeat
pelvis CT, radiation exposure, and cost of CT imaging
were recorded.
Results: There were 52 patients identified with
traumatic dislocation or fracture dislocation of the
hip. Of those, there were 18 patients who had a CT
performed with a dislocated hip (34%), and 9 patients
who had a CT identifying the hip dislocation without
a prior AP pelvis performed for evaluation. Time to
reduction for the 18 patients who had a CT performed
was greater than for the 34 patients who had reduction
following AP pelvis (200 minutes vs 116 minutes, P =
0.01). The 14 patients that required a repeat CT after
reduction had greater amounts of radiation exposure
compared to the 29 patients that did not require a
repeat CT (2,233mGy-cm vs 1,142mGy-cm, P = 0.004).
Conclusion: The AP pelvis radiograph remains
valuable for the early identification of hip dislocations,
which allows for a faster time to reduction. Ignoring

or failing to obtain the AP pelvis radiograph leads to
unnecessary delay in reduction and increased radiation
exposure.
Keywords: Anteroposterior, Radiograph, Trauma Centers,
Pelvis, Hip Dislocation

INTRODUCTION
Patients are initially evaluated and managed in the
trauma bay using Advanced Trauma Life Support
(ATLS) protocol. When the mechanism of injury or
physical examination is concerning for a pelvic injury,
ATLS guidelines dictate than an anteroposterior (AP)
pelvis radiograph be obtained as part of the secondary
survey.1,2 AP radiographs have been historically used
to group pelvic fractures into four classifications (ie,
anteroposterior compression, lateral compression,
vertical shear, and a complex pattern), which can
help guide trauma and orthopaedic surgeons toward
considering associated injuries.3
At our institution, we noted a trend for the AP
radiograph to be eschewed in favor of the computed
tomography (CT) scan as the initial diagnostic study
for pelvic injuries. Proponents of this line of thinking
argue that the purpose of an early pelvic radiograph is
to identify hemodynamically consequential fractures.
A retrospective review of stable blunt trauma patients
compared AP radiographs and CT angiographies of the
abdomen and pelvis, and it found no changes in the
therapeutic policy after the pelvic x-ray.4 However, the
review noted that 15% of patients with CT angiographies
needed embolization. This is echoed by other authors
who favor omitting the AP pelvis radiograph and
obtaining the pelvic CT, given its higher sensitivity in
detecting fractures.5,6
Physical examinations can help physicians identify
injuries, with 90% sensitivity in identifying fractures
in awake and alert patients,7 and 98% sensitivity in
detecting posterior pelvic ring injuries.8,9 Soto et
al10 argue that AP pelvis radiographs add little value
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to patient management if physical examination
does not reveal pelvic instability or hip dislocation.
Recommendations are being made for ATLS guidelines
to be revised to reflect this perceived diminishing
importance of the AP pelvis radiograph.10 Dissidents
argue that CT scans can be used to reconstruct the AP
pelvis view,11,12 with quality comparable to conventional
x-rays versus virtual images, respectively.13 Those
who argue for the diminishing use of the AP pelvic
radiograph do not make note of hip dislocations.9 The
gold standard of initial diagnostic examination is still AP
pelvic radiograph, even in unstable patients.14
We initially had anecdotal experiences with the
trauma team not using ATLS protocol, and patients
being consulted upon with a CT scan of a dislocated
hip. The orthopaedic department had concerns with
delay of reduction and increased radiation, given that
patients were receiving a post-reduction CT scan to
evaluate for loose bodies in the joint and fractures.
The purpose of this study was to provide objective
data to be used for interdepartmental education to
decrease the amount of repeat CT scans, radiation
exposure, and time to reduction for traumatic hip
dislocations. We hypothesized that the use of CT
scans as the initial diagnostic study leads to a delay in
the diagnosis and treatment of hip dislocations, thus
leading to an increased amount of radiation exposure.

in identifying and reducing traumatic hip dislocations
in this institution. If so, this study can provide a starting
point towards an issue that will need to be further
examined across other institutions.

RESULTS
There were 52 patients identified with traumatic
dislocations or fracture dislocations of the hip that
required reduction. Of those, there were 18 patients who
had a CT performed with a dislocated hip (34%), and
9 patients who had a CT identifying the hip dislocation
without a prior AP pelvis radiograph performed for
evaluation (Figure 1). Time to reduction for the 18
patients who had a CT performed was greater than for
the 34 patients who had reduction after an AP pelvis
radiograph (200 minutes vs 116 minutes, P = 0.01).
There were 14 patients who required a repeat CT after
reduction to evaluate for retained fragments, and they
had greater amounts of radiation exposure (milliGraycm) versus the 29 patients that did not require a

MATERIALS AND METHODS
After obtaining approval from our Human Subjects
Protection Program (HSPP #1802319109), we performed
a retrospective review of patients presenting to our
level-1 trauma center over a 2-year period. Current
Procedural Terminology (CPT) codes were used
to identify traumatic hip dislocations or fracture
dislocations that required reduction. The following CPT
codes identify acetabular fractures and hip dislocations:
27220, 27226, 27227, 27228, 27250, 27252, 27253,
27254, 27256.
Using the CPT codes, we identified patients who
suffered a traumatic hip dislocation that needed
reduction. We then identified whether an AP pelvis
radiograph or a pelvis CT was used to diagnose the
traumatic dislocation. Time to reduction (minutes),
need for repeat pelvis CT, radiation exposure (milligray),
cost of CT imaging (dollars), and need for emergent
operations for non-bony injuries (yes/no) were all
recorded. At our institution, all traumatic hip reductions
are followed by a post-reduction CT scan to evaluate for
fracture versus loose bodies.
A 2-tailed t test was used to compare time to
reduction averages, and to determine if there was an
increased time to reduction (minutes) in the group that
received a pelvis CT as the first radiographic test rather
than an AP pelvis radiograph.
This is a single institution pilot study and quality
improvement project without established data on times
to reduction. This study will identify if there is a delay
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Figure 1. Imaging Obtained - There were 52 patients
identified with traumatic hip dislocations. Of those,
eighteen patients had computed tomography (CT) of
a dislocated hip, nine patients had a CT without prior
anteroposterior (AP) pelvis, and fourteen patients
obtained repeat AP pelvis.

Figure 2. The mean time to reduction of the patients
who had a computed tomography (CT) obtained of a
dislocated hip was significantly greater than those who
were initially reduced before a CT (200 vs 116 minutes,
P = 0.01).

Figure 3. Patients who obtained a repeat computed
tomography (CT) scan had a significantly greater
exposure to radiation (milliGray-cm) compared to those
who did not require a repeat CT scan (2,233 mGy-cm vs
1,142 mGy-cm, P = 0.004).
repeat CT (2,233 mGy-cm vs 1,142mGy-cm, P = 0.004).
Additionally, these 14 patients had a mean additional
cost of $1,126 for the repeated study (Figures 2 and 3).
There were no patients in our case series taken to
the operating room emergently by the general surgical
trauma service for non-bony injuries.

DISCUSSION
Despite the enthusiasm for pelvis CT replacing the AP
pelvis radiograph for patients with traumatic injuries,
we argue in favor of the AP pelvis radiograph given the
experience at our institution. Although the idea of a
pan-CT scan has been used to evaluate severely injured
patients, there are drawbacks to using it. The correlation
is unclear between CT findings and the number of true
and false positives and negatives. There is also the
phenomenon in which the pan-CT may increase injury
severity by detecting lesions that are not clinically
significant, but will raise the injury severity score and
lower the ratio of observed to expected deaths.15
Although cross-sectional imaging is more sensitive in
detecting fractures, it is important to recognize that the
CT scan gantry can underestimate the degree of pelvic
ring displacement, with an average reduction of 6.6
mm,16 This can potentially be the difference between
operative and nonoperative management. It may also
be a source of confusion in the emergency department,
in which an anterior pelvic ring injury is unrecognizable
as a contributing factor in a hemodynamically volatile
patient. In a case like this, a pelvic binder could be
helpful.
The AP pelvis radiograph quickly identifies hip
dislocations, which can help trauma and orthopaedic
surgeons take action earlier. The literature on
emergency department management of pelvic injuries
focuses predominantly on pelvic fractures and anterior
pelvic ring injuries. The literature has had greater
enthusiasm for discarding the AP pelvis radiograph,
which has led to increased radiation and time to
reduction.

Another fallacy is relying on the physical examination
to recognize a clinically significant pelvic injury
or dislocation to help decide whether an x-ray is
warranted. Although physical examination sensitivity for
fractures may be as high as 90% in one meta-analysis,
they are unreliable in patients with neurologically
impaired status, and poor for anterior pelvic ring
injuries at 8%.17,18 Again, the authors of these studies did
not make note of sensitivity for identifying traumatic
hip dislocations, which can be addressed expeditiously
if identified appropriately. There is also scarcity of
literature on physical examinations not identifying
pelvic fractures, but instead on clinically significant
unstable pelvic ring injuries requiring intervention.
Hip dislocations are important to identify early
because they can result in long-term morbidity,
post-traumatic arthritis, and can increase the risk of
developing avascular necrosis of the femoral head.19 In
our case series of patients, physical examination has
not been sufficiently sensitive enough to rule out all hip
dislocations. Subsequently, repeat CT scans increased
radiation to patients and accumulated costs to the
healthcare system. Given that the AP pelvis radiograph
can be obtained quickly during the initial stabilization
of the patient and can help avoid unnecessary tests,
we argue that it maintains its role as the primary pelvic
imaging modality. Critically evaluating the AP pelvis
radiograph is also important, as there were patients
who went to the CT scanner with a known dislocated
hip. Additionally, repeat CT scans can cause a delay
for other patients waiting for imaging. This delay may
slow the discovery of important findings pertinent to
patient care and safety and how soon procedures are
completed. It most certainly places a burden in the
time to disposition of patients waiting to be discharged
versus admitted to the hospital, and may very well have
an effect on patient satisfaction with their care.
This study is limited because it only contains data
from one institution, and thus cannot be universally
generalizable. However, the institution is a level 1-trauma
center that regularly deals with trauma patients. Our
study shows how deviating from following standard
ATLS protocol of an AP pelvis radiograph for blunt
trauma patients can lead to missed findings. This
study is only a cross sectional view at the time of
initial emergency department evaluation, and does not
follow these patients long term. Therefore, we do not
have a comparison of the functional outcomes, rates
of femoral head avascular necrosis, arthritis, or nerve
deficits in patients who had the AP pelvis radiograph
versus pelvic CT as first imaging. However, other studies
show that the most important factors are the time
between injury and reduction and the presence of other
injuries.20,21 Although we cannot control what injuries the
patient suffered during the initial trauma, an AP pelvis
radiograph can help reduce time to reduction.
In summation, we recommend utilizing the AP pelvis
radiograph because it allows for the quick identification
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of hip dislocations, and may identify injuries of the
lumbar and sacral spine, pelvic ring, acetabular, and
proximal femur. Identification of these injuries allows
for early delivery of appropriate interventions, including
the application of pelvic binder or timely reduction of
dislocations. Failing to obtain the AP pelvis radiograph
leads to unnecessary delay in reduction, increased
radiation exposure, and increased cost owing to having
to repeat CT scans.
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